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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide novel antenna 
structure and power supply method for causing 
generation of a standing wave to substantially disappear, 
to provide a discharge device having high plasma 
evenness, a plasma treatment method of a large-surface 
substrate and a solar cell having high productivity. 
SOLUTION: A plurality of U-shaped antenna elements, 
both ends of which are used as a power supply end and 
an earth end, respectively, are arranged with equal 
intervals on a plane in such a manner that the earth end 
and the power supply end alternate to construct an 
array antenna, a phase is changed 180° in order from 
the end of the power supply end to supply AC power of 
the same frequency at a time, the length of a linear 
conductor is determined at the frequency of 10 MHz-2 
GHz in such a manner that the ratio of a reflected wave 
measured at the power supply end to a progressive wave 
measured at the power supply end is 0.1 or lower. When 
a is regarded as a subtrahend constant, the length La 
(m) of the linear conductor is controlled to 0.5(1 /a)<La<10(1/a). 
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u %*&&m:mfeZK%mftmzn^hmm<r>\k 

W 7yft^«fflt4 3 k 2:W®kf 4 . 

[0033] 4^«, mjii&mfficoiz tannic. 

1 8 0- o'-oJiBi^-ft;$€T-^fc|nl-Jl^<7)«7J 
^l&mt. KmR'f (Hz) Sri OMHzMOOM 
HztL, r9Xv^)|jim^p ^HolSra?aiS!ckSc«JE 
TIP (Pa) k&ffiot 

1.61x10" 



-yl.54^Jxl0 7 

(m) * 

<y=-2ao/xio-*im[ > /^r] 

6.28/ 



a = -Im 



lJ26xlO-*ln 



1 



9.57xlO'» + M^lnr-A_] 
a:, 1.7x10-'; 
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0. 5 ( l/a ) <La<l 0 ( \/a ) 
[0034] -15. *?&%<n>±mnMi. ±!B*^BJt7) 

]&u znmmz^mftmt Lxmrn-tzztmrnt 

[0 0 3 5] *^tcfcv^T. mi¥tli. 

Sill JjUJ^JtdB*^(cJfl^£>;h.*flk SWx^a 
[0036] 

[ %pn<r>9m<mm ] VTiz*micomm(QJ8m zm* 
#mLxmt*i. Bin, *SH8<ott«safctt*>n 
S7W7 >-x^ o-ausw z?Frtm£mim®x'h 

«7yftif2tfi«l 1 £**[filLTBES£*U Zti 
WVQ-WVttimm 9 £ |SJ$ill^-:77U8 2^ lt © 

aanas 7 egg l , fl!isw«t« i o 1 
whsi/cushm-*. ^£7\ miiimM9mfmim 

1 Ok*r'3®U*4l:tf5iaw*S <SP*>. W&W&foco 

-f&Jt£ 0 . 1 UTt-thfrXli ( 6 ) sS&WfoW* J: 
a C J: r )fetb$>ti&. tti, 7yft$Ilif7ny 
(fittlSK) <0J:5&f8mtt3Ti6S£it-t^£. 
[00 37]7>ftff2(l SUS. AlflKOtftW 

fliRfcf raj (D3%lcDJ:o%%zB<Di><?>Ti>& 

»&4»*Ot><D*««L 

[0038] 18«fls3ii, WKttHc&HfcfftKf 4 «k 
a OBA L T k J; v ^ #«s*®<7)-gp<7)^ 2rtM IX 

5. «i{f, 112 (a) ^t^«tak:, *7Jffii&3j§f!J 

aw < & o n i ^fiff U7 y 7^«>-a«cR*tt 

IS****-*"**^**. ^co^tcii. 12(b)t: 



^u^idt:, ffim*smx*<mnz ; r-^-i&$;b 
u ®%wmtzftfr->x®«izmm<7>m*zm<t 

ttm^&UftX'<r>T7Xv®mt~-7cr)itimbmibti 
h. hh\^i. H2 (c) fcflcf iafc. Ti^-H** 

m^st, i^m* £ h^LmzWk tx i>&< , c: 

<D7f i o T mmW^3Xcoyy X7|0Ttt 

lj: a b-t%y-7X-?®mftmzmtxmgmi2n& 

SLktfimtzm^ktib. tmmt, 75x7. mztt 
vxgi&zhcox'htiif. f7py (suss*) tfua 

ttmm®. 7VU$7\ 5^ J: d 
*mi±*fS L<=5rv>. 

[ 0 0 3 9 3 ^fe, jseffl^«i3?s^. m^r>-r7- 

.1: v->. 

[0040]^;, 3jE««Ott«SIB(i. @3(^-rJ; 

a tc. a»«>r ^T-t*? 2 $r^5ass^iicgs?ij l/s 
tm T>^^-5r . ? hizmmnmmzmnximmiz 
mwLfzmmt 1, &®<nmm\,zmmmbi 1 ^sea 

-r^dtHiO. ^S^iS* (HOWttts 6^) ±T 

-y V Sr^©fc±(f S i i: ^T"^ S . L^*> . TV A T> 
T-i-tmfcmmM&S 0~6 0mmSJ^t®<T'^ hfz 

mwm.w.Mmiz*t-thxj\,-y y hitcomtitim^, 
mmzmtt&zbwx'Zh. 

[0 04 1] 

tzmmtz . ® 1 izm^i^-tm^y^x^mmmm 
zm^xwTcommzfiifc. ^<r>^mm<r>^ 

Ji, 0. 5m, 1. Onu 1. 6m«£Si:L. 11 
fflttK 5 0MHz. StmETJ 1 0 P a 0^*5(7 S^ltSTJ 

/S. ZVMSk. 0. 5mT'«4. stm^±sa$-^-i»-i:«i 

V^ftfritz. 1. OmTii. St*r5Xv*^±t7t 
R«*»^:8<aWf«CStLT 1 0%Z®tX^tz. 
Z <?>vlfcr>77X-?<,z& ELtitZZ. \SM&*lktti£X' 

a=3r31gi^ti^tl.fc. 1. 6mcOT^T7-T'{4, 

»fc*8BTS«n&»->fc. <>:tc, *«ffi7J^2 0Pat 
W«0«a*fi-?fc. i^l, 0. BmWyf 
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ffi <U¥fcfltfjfciti6> «07 , 5Xv*fiEj6 f *< s CrO. « 

fl&WST-r*8»iMB4>*ifc. i<0E* ( 2 0 P a ) T 
(2, 1. 0&t/l. 6m<5DT>-x-ftCOV^T«. Sltfl! 

[0042] 3-Xt*>£>. jiS^^miOT^^-cOE 
7Xv<0^%-14<03£££ fflU & £ t tab iMt 

io%tJiT(;jmi.i>ft$^^-ri.v:ttJ:'9, 

[ 0 0 4 3 ] J2Lb7>IS***fc» iJif$i!feiSc8 5MH 
z % il:Sag|5iO«$ l . 6m«orU"fT>"r^-Srftor5 

BAttR) -CWflBUfc. JMBctelflUitfXfcL SiH 4 
/H 2 = 0. 2<0ii-£#.XT'$>£. #7^ft 

spmctt Lxmmmwjiim lkw. 04 ^ tJt 
mmftmmmzm^bwx'h^ti. miz. =& 

ryfttf <0&ffl£ 18 0' T^-f £> LfcttffiTfcit 
IC. 2~-3Pa^J!t«JE^cOBt<7)lpJf^%-'t4Ji^#t 

RWifc&ytfcU BWP^teOlHiaaWfcfi*.]: 

[0 0 44] EISa5C0ft$ 1 • 6m<?)TWT>- 

Ti-Zm^X. Win&^0. l~~10 0 0Pa<?)&ffl-e 

mk<r>9mZft\^. 07 ~9 ^yybcomi^m^ 

Jt. 5fe-r. rvT^^SBiH-sfiwsuiais^i omhz 
wcuaH-frfcaow- h>ur>msm&z&&mx'i> 

^fiterfflBgC^S 1 . 6mll fa-tZhXlbho b^ 

nztitc. m&nw&x' i o o p aisiT^ff^tii 

PjflM-ri> £ b ifiX'% tz . £±#£ 

[0045)»:(:, ®Mfflm!i8 5MHz<7)m-klz^\ 
X^m-th. £tf)J§&, m& y yiz J: &b 1 . 6m 
0>BIM&e»ft3tt. 1 - 1 0 0 P atfOE^^T'0 . 5 



(l/«) tlO (l/«) fcOHKffiSU RStm^) 

fcofc. 0. 1-0. 6Patll 2fcm* s ±jeL$ra>-? 
fc. ^lC2~3PaftifiT'liRSt?ftk/h$<, 

tzk&y? x-?<r>%t->& t T h-iti. l ohri o 

P a ftSfiT'ttT Vfi-y^&X'\tTy X^^®< =5: 
[00463 fiW8«aaR*4 00 MHztCUfc«^tC-3 

^T!W8t4. ®9<0^77fc«};ittf, lOPa^JSco 
T>"r^««^Sfc7)^$* J ( \/a ) <r>\ 0 
fg^ifflg L T 0 . T y^cOJfeSjg^T'^X^Xv^ 

m$ix& . HiiOfS*, 1 0 P a-WittWjttBEftflWfC 

0. 5 ( 1/a) <tt^a5W*$La<l 0 ( l/«) 

[00473 JjLhOiE^T'^*^ffl , 3 . 
fflfflfeaX l 5ftttfe<i*9W*«»DBt«* • 77X7 

>- n-7 ^ - 9 ifmt-t hzb xmmnr yftftj'PBe 

[00483 *^<^*ffiSrffl^TTW-f TVt+OM 

mtzmmzmmtx. a.-s i*nns&*mmLiz. z 

[00493 

9mfi&tf9&L*ixh. ttz. ±V%WM*m&f2>tztb 

o7°7xvcvDgsi: Lx^wnzmm-thzbx; 

imi ] *56^s^^jg<7)-«jig0!|^^-«5^»riS 

[02] ry^ST«ffl^J^^-r^3tnt-&i.. 
[03] mm<vmi<nmm!m%m%itm&im*w-tm 

[04 3 ^€*?£t ^J¥^<7)^^^-^5 7Xh 
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[05] TyTi-m^mnmsimnm-t&w&mx' 
[H7 ] mmmfomi ouHzizaifiryr-i-^kS. 

[08 ) WiHfeic8 5 MH z tfc(fl) ry-r^i:JE 

[09 ] wmmm&L4 o omh z(cj3tt^r>-f^t 

1 

3 RMc. 



4 #f)jMUfi, 

5 #XPAP. 

6 #W\P. 

7 iSJ3l$^Jg. 

8 |5](iir-y^» 

9 m^m^m. 

10 $t&«k 
1 

12 

6 0 7Xr:K 

6 1 i^— 

6 2 «iH^*S#s 
6 3 



[01] 



[02] 
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[03] 



[05] 



[06] 



CI 82 83 U 




81 «2 US 84 



(a) (ajGift] 





[07] 






* 




10000 


f=10MHr 




1000 




^ U=10(l 


3 100 

a 

•J 

10 




^Le'O. 5(l/o 


1 






0.1 







10000 
1000 



0.1 1.0 10 100 100O 

£E* (Pa) 



(a) ifitttf? 




[H8] 



f -85UHc 




La-0 5(l/a) 



1000 



[09] 



1000 
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<72)*qB# i?m mm <7»«yj# mm m 

F?-Mm%) 5F045 M08 AB04 BB01 BB08 CA13 
CB01 DP01 EH02 EH11 
5F051 CA16 CA23 CA40 



